In order to gain access to the intracellular sites involved in the regulation of exocytosis, secretory cells have been permeabilized using different techniques [3, 4, 10, 13] . However, the results obtained with cells subjected to high-voltage discharges or treated with membrane perturbants such as digitonin and saponin are contradictory. For example, the release of secretory products observed with electrically permeabilized chromaffin cells [1] was inhibited by digitonin, a substance used by other groups for permeabilization [4, 13] . The conflicting data obtained so far may be mainly due to the unspecificity ofthe procedures used. In particular, substances such as digitonin may affect cell components other than the cell membrane, thereby compromising functions other than membrane permeability in the cells.
Here, we report an alternative approach to circumvent these problems. A rat pheochromocytoma celiline (PC 12) has been used as a secretory system, and a-toxin from Staphylococcus aureus as a cell membrane permeabilizing agent. This toxin forms stable, transmembrane channels with an effective diameter of 2-3 nm [2, 6] , which are too small to permit passage of toxin monomers into the cel!. The effects of this toxin would therefore be expected to be confined strictly to the cell plasma membrane. a-Toxin as a selective membrane permeabilizing agent indeed appears to be an excellent tool for studying' stimulus-secretion ;coupling. In this contribution, we demonstrate that JlM concentrations of free Ca2+ are sufficient to trigger dopa- IX-Toxin from Slaphylococcus aureus was purified as described [6] . Thc PC 12 cells were kindly supplied by H. Thoenen (Max Planck Institut für Psychiatrie, Martinsried, F.R.G.). Cells were grown on plastic dishes in Dulbecco's modified Eagle's medium supplemented with 10~/o horse serum-5% fetal calf serum in a humidified atmosphere of \0% CO, as described [8] . For loading, the cells were first incubated with 0.25 IlM [3H]dopamine (spec.act. 11.5 Cijmmol) for 2 h in culture medium without serum. Subsequently they were washed with Ca'+-free incubation buffer (K + glutamate 150, PIPES 10, EGT A 5 mM, pH 7.2) and resuspended in the same buffer supplemented with 0.2% bovine serum albumin. Incubation buffer with defined amounts of Ca' t in the presence of absence of IX-toxin was added, and incubations were performed for 20 min at 37°C. The exact concentration of free Ca'+ was calculated by means of a computer program as described [5] using the stability constants listed [12] andjor determined with the aid of a Ca 2 +-specific electrode (the necessary membranes were kindly provided by W. Simon, ETH Zürich, Switzerland). Radioactivity was determined by liquid-scintillation counting in the supernatant as weil as in the cells. By contrast, J.lM concentrations of free Ca2+ were found to be sufficient to elicit release of dopamine in IX-toxin-permeabilized cells. In these experiments, IX-toxin was used at concentrations ranging from 10 to 100 J.lgjm 1 with negligible changes in basal release (Fig. I) . Using these concentrations, Ca2+-dependent [3H]dopamine release was increased in a dose-dependent manner. Above 100 J.lgjml, IX-toxin induced a Ca 2 +-independent release of [3H]dopamine, probably due to generalleakiness of the cells (Fig. I) . Fig. 2 compares the amount of free Ca2+ necessary in the medium for secretion by depolarized cells as opposed to IX-toxin-permeabilized cells. Depolarization by potassium was half-maximal with a concentration ofO.5 mM free Ca 2 +. Below a concentration of 0.2 mM free Ca2+ , release of [3H]dopamine was approximately the same as in the absence of Ca 2 + (Fig. 2A) . By contrast, very low concentrations of free Ca 2 + sufficed to initiate dopamine release from IX-toxin-permeabilized cells (37 J.lgjml toxin). The release induced by Ca2+ reached a first plateau between land 4 J.lM, and further release was induced at 5-20 J.lM Ca2+ to reach maximal levels at the latter Ca 2 + concentrations (Fig. 2B , compare value found with the same amount of toxin r;:;;; dopamine ,eie""""
. The elucidation of the chain of events taking place between recognition of the stimulus and release of the secretory product deserves different experimental approaches. Intact cells are certainly too complex to permit delineation of these cvents. On the other hand, experiments with isolated membranes involved in the physiological fusion reaction only allow the investigation of certain aspects 01' the secretory process [7] . We therefore feel that the introduction of selective membrane-permeabilizing reagents as described for IX-toxin in this paper provides a generally useful approach to the study of stimulus-secretion coupling.
